Accelerated cardiac growth and abnormal cardiac flow in fetuses of type I diabetic mothers.
To determine the growth patterns of the fetal heart and the development of cardiac function during gestation in fetuses of diabetic mothers, and to compare these findings with those of normal fetuses. Serial M-mode and Doppler echocardiographic recordings were made at 4-week intervals in 14 fetuses of well-controlled type I insulin-dependent diabetic mothers and in ten control fetuses at 20-36 weeks' gestation. The following variables were measured: interventricular septal thickness, left ventricular wall thickness, right ventricular wall thickness, ratio between the peak velocities during early passive ventricular filling and active atrial filling at the level of the atrioventricular valves, peak velocities, and time to peak velocity at the level of the ascending aorta and pulmonary artery. In both groups of fetuses, all of the indices increased linearly with gestation. However, fetuses of diabetic mothers showed significant differences in the slope and intercept values for the function describing the growth of the interventricular septum (P less than or equal to .001) and the right and left ventricular wall thicknesses (P less than or equal to .01), resulting in accelerated cardiac growth. The function describing the development of the ratios between early and active ventricular filling showed differences in slope and intercept values at the level of both the mitral (P less than or equal to .001) and tricuspid valves (P less than or equal to .001), resulting in a lower rate of increase during diabetic pregnancy when compared with control fetuses. Significantly higher intercept values were found in the functions describing the increase of peak velocities in the aorta and pulmonary artery in fetuses of diabetic mothers (P less than or equal to .01), whereas the slopes were similar to those of control fetuses. No differences were found in the time to peak values between the groups of fetuses. No relationships were found between the echocardiographic results and the metabolic control of pregnancy or fetal characteristics. This study suggests that strict maternal diabetes control does not exclude accelerated fetal cardiac growth and abnormal development of cardiac function.